Introduction
============

Notwithstanding the long-term success of implant-based restorations, the world population growth rates along with the extended life expectancy may lead to an increasing demand for conventional removable dentures. Moreover, this treatment modality allows avoiding surgical risks, difficulties and costs associated with implant prostheses ([@B1]). The complete edentation influences the well-being and life satisfaction of individuals ([@B2]). Also the use of conventional full dentures could have adverse effects on their oral health-related quality of life (OHRQoL). Although several instruments have been developed to assess the functional, social and psychological outcomes of oral disorders by using a methodological approach ([@B3],[@B4]), there is no specific application to assess the impact of conventional dentures in OHRQoL. Nonetheless, using a generic health status scale may enable to compare more easily the results ([@B5]), which will prove the removable prostheses' real effectiveness in restoring the oral function taking also into account the patients' subjectivity when they express their feelings.

In 1994, Slade and Spencer ([@B6]) introduced the Oral Health Impact Profile (OHIP-49) questionnaire, containing 49 questions that capture seven conceptually formulated dimensions ("functional limitation", "physical pain", "psychological discomfort", "physical disability", "social disability" and "handicap"), based on the Locker's theoretical model of oral health ([@B7]). Despite its wide acceptance, proven reliability and strong validity, the large number of items included in this instrument may limit its use in clinical trials, clinical practice and surveys ([@B8]). When choosing measurement scales to evaluate the OHRQoL in the elderly, short questionnaires seem to have more advantages ([@B9]). Accordingly, in 1997, Slade ([@B10]) published a short form with the same dimensions (OHIP-14) that confirmed comparable results to those achieved with the original version of the OHIP. Furthermore, as any study based on questionnaires must take into account the socio-demographic characteristics of the population, translating and validating these assessment tools in different languages are required to consider the possible influence of socio-cultural factors on the self-perception of oral health ([@B11]).

This is the first study focused on the overall satisfaction of edentulous patients treated with conventional dentures after the OHIP-14 scale was validated for Spanish inhabitants ([@B12]). The information obtained may be useful in predicting with some caution the impact of this type of rehabilitation in the quality of life of patients from Spain and other countries that have related socio-demographic, cultural and clinical features. Therefore, the purpose of this investigation is to evaluate the differences in impact on OHRQoL among elderly complete denture bearers, using the Oral Health Impact Profile (OHIP-14) indicator.

Material and Methods
====================

-Study protocol

The reference population was 118 patients aged 50-90 years treated, between 2005 and 2010, with at least one conventional complete denture at the Department of Buccofacial Prostheses of the Complutense University of Madrid. The exclusion criteria were: cognitive impairment, motility disorders and serious illness. 62 patients were invited by telephone to take part in the study. Each of the 51 final volunteers was scheduled for an appointment that consisted of an interview and a clinical examination free of charge. The Approval Ethics Committee (C.E.I.C., San Carlos University Hospital, Madrid. C.P. - C.I. 12/240-E) was obtained, as the study was conducted following the ethical principles of medical investigation involving human subjects under the Helsinki Declaration of the World Medical Association (http://www.wma.net) and the Spanish Law 14/2007 of July 3rd for Biomedical Research (http://www.boe.es). All of the participants were informed of the aims and procedures of the study. The patients' approved written consent was requested and confidentiality was maintained.

First of all, subjects completed a questionnaire supplying information on their socio-demographic background (age, gender, marital status, education level) and behavioral factors (smoking and drinking habits) (Group 1 of study variables).

Afterwards, the assessment of the technical conditions of the prostheses was performed by a single researcher. The following denture-related data were registered: date of installation of the prosthesis, location and type of opposite prosthetic treatment (Group 2 of study variables).

The diagnosis of the patients' oral health status was carried out by the same clinician. Time of edentulism, mobility of the masticatory mucosa, type of alveolar ridge, presence of prosthetic stomatitis, dry mouth sensation and need of treatment were recorded (Group 3 of study variables).

Four categories were established to classify the type of residual ridge that supported the complete removable prosthesis: Type 1: high wide ridge; type 2: high narrow ridge; type 3: low wide ridge; and type 4: low narrow ridge. Chronic inflammation of the denture-bearing mucosa, which was detected by direct visual inspection, was considered as "prosthetic stomatitis" ([@B13]). The requirement of treatment could involve medical management and control of oral lesions and/or repairing or changing the prostheses.

Participants that had worn previous complete dentures were asked about changes in their aesthetic appearance and chewing ability (better, worse, or equal) since they began using the prostheses analyzed in the present study.

Finally, the OHRQoL was assessed using the OHIP-14sp (Spanish validated version of the OHIP-14 generic indicator) ([@B12]). A trained examiner applied the questionnaire in the form of a face-to-face interview. The volunteers answered in terms of frequency the appearance of 14 situations of impact conceptually divided into seven domains or dimensions. Each response was codified with one of the following options of a five-point Likert scale: "never" (score 0), "hardly ever" (score 1), "occasionally" (score 2), "fairly often" (score 3) and "very often" (score 4). To minimize the response bias a 1-month recall period was considered. The OHIP-14 outcome variable may range from 0 to 56 points, such that the lower the total score was, the minor impact on OHRQoL was and, thus, the greater the satisfaction and well-being of the patient were.

-Data analysis

All data analyses were made by using the Statistical Package for the Social Sciences (SPSS/PC+ v.19, Inc.; Chicago, IL, USA). In order to calculate not only the total OHIP-14sp output, but also the score per dimension, the additive method (OHIP-ADD) was used by adding (a) the scores recorded for the 14 items of the test and (b) the scores obtained for the two questions of each domain. The prevalence of impact was calculated by using the occasional threshold (score ≥ 2). Thus, a subject was considered with impact, if at least one item of the OHIP-14 was reported in and occasional or more frequently manner (score ≥ 2).

Descriptive statistics were calculated for all of the socio-demographic, prosthetic and clinical variables. Due to the fact that the Kolmogorov-Smirnov test confirmed that the OHIP-14sp outcome did not follow a normal distribution, the prevalence of impact on OHRQoL was compared between groups using the Chi Square test. A p-value \< 0.05 was considered as statistically significant.

Results
=======

-Analysis of socio-demographic, prosthetic and clinical variables

From the reference population (n = 118), 67 patients (56.78%) were excluded because of cognitive impairment (n = 1) or contact impossibility due to changes in their phone number and/or address details (n = 55 patients). A total of 11 patients refused to participate (rejection rate = 9.32%). The final pool of patients comprised 51 individuals. The most relevant statistical outcomes are shown in tables [Table 1](#T1){ref-type="table"},[Table 2](#T2){ref-type="table"},[Table 3](#T3){ref-type="table"}. Relating to the socio-demographic and behavioral variables (Group 1), the study sample was drawn mainly from men (70.6%), with a predominant age range of 65-74 years (43.1%), married (76.5%) and with a basic level of education (78.4%). Moreover, most participants were non-smokers (82.3%) and non- drinkers (74.5%) ([Table 2](#T2){ref-type="table"}).

Table 1Prevalence of impact on OHRQoL according to the domains and questions of the OHIP-14sp scale.

Table 2Prevalence of impact on OHRQoL as regards the socio-demographic and behavioural variables.

Table 3Prevalence of impact on OHRQoL as regards the oral health-related variables.

Concerning the denture-related factors (Group 2), 82.4 % of the patients had worn their prostheses for a period of less than five years and 76.5% of the volunteers wore their complete dentures in the maxilla. The antagonist prosthetic treatment was a complete removable prosthesis (49%), an implant-retained overdenture (43.1%), a removable partial prosthesis (5.9%) or an implant-supported fixed denture (2%) ([Table 3](#T3){ref-type="table"}).

Regarding the clinical variables (Group 3), the mean time of edentulism was 15.5 ± 13.1 years. The masticatory mucosa presented mobility in 56.9% of cases. Sorted in descending order of frequency, 58.8% of the patients had a high wide ridge supporting the tested prostheses (type 1), 23.5% had a low wide ridge (type 3), 11.8% had a high narrow ridge (type 2) and 5.9% had a low narrow ridge (type 4). Prosthetic stomatitis was found in 5.9% of patients, whereas 21.6% of the participants reported a dry mouth sensation. 80.4% of the patients did not require any prosthetic-related treatment. 13.7% of participants needed repairing or changing their prostheses, whereas 5.9% of the volunteers required medical management of their oral lesions ([Table 3](#T3){ref-type="table"}, Fig. [1](#F1){ref-type="fig"}).

Figure 1Distribution of oral health-related variables in the study sample (%).

Prevalence of impacts (OHIP-14sp)

No questionnaires had to be eliminated from the study because all of the items were properly filled out in each case. [Table 1](#T1){ref-type="table"} shows the most prevalently affected OHIP subscales. 23.5% of the participants reported at least one impact in an occasional or more frequently manner during the last month ([Table 1](#T1){ref-type="table"}). The average OHIP-14sp total score was 19 ± 9.8.

In view of the occasional threshold (score ≥ 2), the most affected dimensions or domains (D) were "functional limitation" (23.5% of prevalence) and "physical pain" (15.7%) followed by "physical disability" (11.7%). Minor prevalence was recorded for the psychological and social subscales. Thus, the frequency of "psychological discomfort", "psychological disability" and "social disability" was 7.8%, whereas the "handicap" dimension resulted in a prevalence of 3.9% ([Table 1](#T1){ref-type="table"}).

Detailing the analysis of the OHIP scores obtained per question (Q), all of the participants reported "no impact" for being tense (Q6, D3) or feeling unable to function (Q14, D7). The main problems were found in worse taste (Q2, D1), which occurred occa-sionally or more frequently in 15.7% of cases. Subsequently, trouble pronouncing words (Q1, D1) and discomfort with dentures (Q4, D2) showed a prevalence of 11.8%. Intermediate values were found for feeling worried (Q5, D3), unsatisfactory diet (Q7, D4), interrupted meals (Q8, D4), interrupted sleep (Q9, D5) and experiencing some difficulties doing jobs (Q12, D6); all of them being reported by 7.8% of the patients. Minor prevalence of impact (5.9%) was registered for sore spots (Q3, D2). Finally, being embarrassed (Q10, D5), being irritable with others (Q11, D6) and having an unsatisfying life (Q13, D7), showed a prevalence of 3.9% ([Table 1](#T1){ref-type="table"}, Fig. [2](#F2){ref-type="fig"}).

Figure 2Percentages of impact obtained for each question of the OHIP-14sp. The 14 items of the questionnaire are grouped in the next dimensions/ domains: "functional limitation" (Q1 and Q2); "physical pain" (Q3 and Q4); "psychological discomfort" (Q5 and Q6); "physical disability" (Q7 and Q8); "psychological disability" (Q9 and Q10); "social disability" (Q11 and Q 12); "handicap" (Q13 and Q14).

The following modulating factors resulted in the highest prevalence of impact in quality of life (OHIP-14sp score ≥ 2):

Group 1: males (72.2%), within an age range of 50 to 64 years (66.7%), without partner (66.7%), having university education (100%) and being smokers (88.9%) and drinkers (69.2%) ([Table 2](#T2){ref-type="table"}). However, no significant differences were recorded for such socio-demographic and conductual variables.

Group 2: wearing the prosthesis for less than 5 years (71.4%), having a full lower denture (75%) and an opposite complete denture (92%) ([Table 3](#T3){ref-type="table"}). The prosthesis' location significantly influenced the patient overall satisfaction, the lower dentures being the less comfortable (p = 0.026). Furthermore, the "functional limitation" and "physical pain" dimensions showed significantly higher prevalence of impact in patients who wore lower complete dentures (p \< 0.01). Significant differences were found depending on the type of opposite prosthetic treatment (p = 0.042), so that opposing complete removable dentures resulted in the lower patient satisfaction (p \< 0.05) ([Table 3](#T3){ref-type="table"}).

Group 3: being edentulous for less than 5 years (69.2%), having mobility of the masticatory mucosa (65.5%) and low-wide-shaped ridges supporting the denture (50%), absence of prosthetic stomatitis (70.8%), patients reporting dry mouth sensation (63.6%) and needing reparation of their complete prostheses (85.7%).

Significantly lower prevalence of impact was achieved for patients with prosthetic stomatitis (p = 0.012) and for those who required reparation or substitution of their conventional prostheses (p \< 0.05) ([Table 3](#T3){ref-type="table"}).

Although no significant differences were recorded, participants reporting a dry mouth sensation showed a trend of attaining higher prevalence of impact on the "physical pain" dimension (53%).

In addition, whereas all of the volunteers that had worn previous prostheses (78%) experienced aesthetic improvements since they wore the tested dentures, 64.3% of them noticed positive changes in their chewing ability.

Discussion
==========

This paper describes the general satisfaction of conventional complete denture wearers on the basis of cross-sectional survey-based data and clinical examination. The sample size was similar to that of related studies on the influence of prosthetic rehabilitations in OHRQoL ([@B14]). The results obtained may help predict the possible effect of conventional prostheses in terms of the well-being of future patients. Although one limitation of the research protocol is that the participants were recruited only from a university dental clinic, due to the variability in the gender, age, marital status, level of education and behavioural habits of the volunteers (Fig. [1](#F1){ref-type="fig"}), our findings might be indicative for patients from other countries having comparable socio-demographic and clinical profiles. Nevertheless, the results of this study should be extrapolated with caution, taking into account that the sample size and the recruitment method may hamper their worldwide application.

The Oral Health Impact Profile generic scale has demonstrated better performance than other questionnaires ([@B15]) and higher sensitivity to detect dissatisfaction. It has previously been applied in clinical trials and cross-sectional studies to evaluate the effectiveness of treatments for edentulism ([@B5],[@B16]). The use of the OHIP in the present investigation facilitated the comparison of the results. For the same reason, the occasional threshold, which considers as impact responses those scored ≥ 2 ([@B12],[@B17]), was chosen. The Spanish validated version of the OHIP-14 ([@B12]) was applied in the interview format. Whereas Souza et al. ([@B18]) reported no scoring differences regarding the form of administration (self-completed vs. interview), Ekanaye and Perera ([@B2]) found lower completion rates and loss of data when the OHIP-14 was self-filled.

A one-month recall period was considered to report impacts instead of a twelve-month recall period that was used in the original source ([@B6]). Even though John et al. ([@B19]) confirmed that the remind period did not affect the internal consistency of the OHIP, short-term memory is expected to be more accurate to provide a reliable information ([@B2]).

The prevalence of impact obtained in this study (23.5%) ([Table 1](#T1){ref-type="table"}), which is the percentage of subjects reporting at least one item affected in an occasional or more frequently manner (scored ≥ 2), is less than one third of that previously reported for the Spanish population ([@B12],[@B17]). However, it is meaningful that, unlike what happened in such studies, our patients were older and not seeking any treatment. It has been reported that the higher the age, the more frequent the impacts, which has been attributed to the accumulative kind of the oral pathology, such as tooth decay or periodontal disease ([@B17]). However, the present investigation was performed on edentulous patients, which may explain to some extent the absence of direct correlation between age and oral impact prevalence. Concerning the OHIP-14sp total average score obtained (19 ± 9.8), Emami et al. ([@B20]) suggested that, although mandibular implant-retained overdentures may be more satisfying for edentulous patients than new conventional dentures, the magnitude of the effect still remains to be ascertained. Therefore, there is a need for additional evidence including cost-effectiveness analyses on the impact of mandibular implant overdentures and conventional prostheses.

With regard to the major prevalence of impact, it was found that "functional limitation" (D1) and "physical pain" (D2) were the main causes behind the general patients' concern, being responsible for worse taste (Q2) followed by trouble pronouncing words (Q1, D1) and unpleasant sensations with dentures (Q4, D2), which were the most common problems included in such dimensions. "Physical disability" (D4) was the third most affected domain, revealing marked diet dissatisfaction (Q7) and interrupted meals (Q8) ([Table 1](#T1){ref-type="table"}, Fig. [2](#F2){ref-type="fig"}). Alteration of taste and fear of losing the denture while eating or talking are consequence of the intrinsic limitations of the complete denture treatment, such as low masticatory performance, compromised retention and stability and coating of palatal minor salivary glands ([@B18]). De Oliveira and Frigerio ([@B21]) reported that complete denture users could be even more susceptible to malnutrition when compared to implant-retained overdenture wearers.

"Psychological discomfort", "psychological disability" and "social disability" (D3, D5 and D6, respectively) were less prevalent for the occasional threshold. Complete denture bearers scarcely complained about feeling embarrassed (Q10, D5) or being irritable (Q11, D6) when they wore their prostheses. No participants referred getting nervous with their rehabilitations (Q6, D3). However, the highest incidence of the social domains corresponded to being worried (Q5, D3), having interrupted sleep (Q9, D5) and difficulty doing jobs (Q12, D6) ([Table 1](#T1){ref-type="table"}, Fig. [2](#F2){ref-type="fig"}). This reveals a positive perception for these domains; which agrees with the trend observed by Slade and Spencer ([@B6]) when they used the original version of the questionnaire (OHIP-49). Concerning the segmented sleep, dentists generally recommend removal of dentures during the night, since constant wearing can increase the risk of irritations and infections. However, around 10% of people with obstructive sleep apnoea (OSA) who wear complete dentures may experience increased breathing difficulties if they sleep with their prostheses out. Recent findings suggest that in patients with OSA, the advantages of removing dentures during sleep should be weighted against the risk of worsening upper airway collapse ([@B22]). Therefore, this factor should be further evaluated by monitoring the patients to correlate the presence of OSA with the score obtained in the Q9 (D5) of the OHIP when patients sleep with or without their prostheses.

The "handicap" subscale (D7) disclosed the best overall satisfaction with the existence as a general concept (Q13) and the ability in the development of ordinary life (Q14) when patients used their conventional dentures. Thus, no patients in this research felt unable to function (Q14) ([Table 1](#T1){ref-type="table"}, Fig. [2](#F2){ref-type="fig"}). Additionally to the greater tolerance to disability of mature patients ([@B23]), it is likely that subjective, patient-related feelings have been the major deciding factors of satisfaction concerning this domain.

Gender yielded no significant differences in our study, although there seems to be a marked tendency to higher impact and lower satisfaction in men ([Table 2](#T2){ref-type="table"}). These data agree with the findings of Slade and Spencer in edentulous patients ([@B6]). Some authors stated the independence of this factor on the subjective perception of OHRQoL ([@B17],[@B23]) whereas others reported opposite results ([@B5],[@B12]). Therefore, the effect and magnitude of this variable should be further assessed. Besides, the age was not a modulating factor of OHRQoL in the present research ([Table 2](#T2){ref-type="table"}). This may be justified because of the reduced age range of the sample. Married patients tended to express higher overall satisfaction with their conventional dentures than those without partner, although no significant differences were encountered ([Table 2](#T2){ref-type="table"}). This issue requires further validation, as no previous related study analyzed this variable.

People with higher educational level showed a trend toward a higher impact in their quality of life with no significant differences with respect to those having basic education ([Table 2](#T2){ref-type="table"}). Such tendency was announced by McGracth and Bedi in the U.K. ([@B23]) and Montero et al. in Spain ([@B17]). Moreover, a slightly higher percentage of impact was found in smokers and drinkers ([Table 2](#T2){ref-type="table"}). Even though no significant differences were recorded, this tendency concurs with the findings of Lin et al. ([@B24]), who reported a higher incidence of oral lesions in smoker and drinker patients.

Being edentulous and wearing the denture for less than five years resulted in higher impacts, as it takes time for patients to get used to removable prostheses ([Table 3](#T3){ref-type="table"}). Full lower denture wearers confirmed significantly lower overall satisfaction ([Table 3](#T3){ref-type="table"}), which may be due to the centrifugal resorption pattern of the mandible that affects the osteomucosal support of the residual bridge ([@B25]). Consistently with Fenlon and Sherriff ([@B26]), subjects having a plane flange reported less satisfaction and higher impact in OHRQoL. This mainly occurred when the masticatory mucosa was mobile and not keratinized ([Table 3](#T3){ref-type="table"}), leading to lower resistance to trauma. Patients often express dissatisfaction with their mandibular prostheses, complaining about retention stability and difficulties with mastication and verbal communication ([@B27]). Accordingly, the "functional limitation" and "physical pain" dimensions showed significantly higher levels of impact when the complete dentures were located in the mandible.

Considering the antagonist prosthetic treatment, at one with Hogenius et al. ([@B28]), the lowest prevalence of impact in OHRQoL is characteristic of patients wearing implant-supported fixed prostheses, followed by removable partial dentures in the opposite jaw. Intermediate impact values were recorded when the antagonist was an implant-retained overdenture. The highest impact prevalence corresponded to patients wearing complete dentures in both the maxilla and the mandible, showing significant differences with the other subgroups ([Table 3](#T3){ref-type="table"}). Awad et al. ([@B16]) found that implant-based treatments significantly improved the health-related quality of life outcome when compared with conventional dentures.

Having a dry mouth sensation resulted in higher impact in patients' quality of life taking into account that saliva plays an im-portant role in retention and comfort of removable prostheses. However, no significant differences were detected in the present study ([Table 3](#T3){ref-type="table"}). The dry mouth sensation has been associated with age and pharmacotherapy ([@B29]). In our investigation, patients who expressed dry mouth sensation were medicated for thyroid problems, sleepiness, hypertension, Parkinson, epilepsy or pros-tate cancer, among others.

Significant differences were identified depending on the presence of prosthetic stomatitis, so that patients with such disease showed no impact in OHRQoL ([Table 3](#T3){ref-type="table"}). In this research, prosthetic stomatitis was always associated to other severe illness, such as cancer. Thus, the self-perception of discomfort with the prostheses may have faded into the background in case of these patients. Moreover, all participants having severe illness in the present study were daily medicated with painkillers, which may reduce the impact of their prostheses in OHRQoL ([@B29]). However, the lack of studies correlating the presence of severe illness (resulting in diseases such as prosthetic stomatitis) and pharmacotherapy with the level of impact in OHRQoL makes comparisons difficult. Therefore, this issue should be further evaluated in different and larger populations to redefine this conclusion.

Patients who required repairing or changing their prostheses expressed significantly lower satisfaction [Table 3](#T3){ref-type="table"}), as previously reported ([@B14]).

In this study, both the self-perceived aesthetic appearance and the chewing ability improved in most patients who had worn other conventional dentures. Such results are related to those obtained by using the OHIP-14sp, as chewing ability is one of the determinants of denture satisfaction best associated with OHRQoL ([@B30]).

To summarize, the following may be concluded: ([@B1]) Conventional complete dentures bring negative impacts in the OHRQoL of elderly patients, mainly concerning functional limitation and physical pain. ([@B2]) Maxillary conventional dentures are more com-fortable than mandibular ones. ([@B3]) The overall patient satisfaction as regards OHRQoL is hampered by having a total removable prosthesis as antagonist. ([@B4]) The self-perceived discomfort with conventional dentures faded into the background in patients with prosthetic stomatitis, who always suffered from other severe illness in the present study and were daily medicated with painkillers. ([@B5]) The requirement of repairing or changing the prostheses resulted in higher impact in OHRQoL.
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